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Module - 1 4 M|L| C
Q.1 | a. | Define the following : kS Aoy, 10 | L1 | CO1
i) Stress ii) Strain iii) Young’s modulus iv) Shear stress
v) Poisson’s ratio vi) Volumetric strain vii) FElastic Limit
viii) Tensile strength 1x) Modulus of Rigidity x) Bulk modulus.

b. | A stepped circular steel bar of a length 150mm with: dlameter 20, 15 and | 10 | L3 | CO1
10mm along the lengths 40, 45 and 65mm respectively are subjected to
various forces as shown in Fig.Q1(b) below: If E = 200kN/mm? determine
the total change in its length and stress in individual bars.
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Q.2 | a. | State Hooke’sy aw. Derive an equatmn in a extension of bar in a circular | 10 | L2 | CO1

bar of umformiy reducing cross sectmn

b. | A compound bar consists of a circular rod of steel of diameter 20mm | 10 | L3 | CO1
rigidly fitted into a copper tube of internal diameter 20mm and thickness
5mm as shown in Fig Q2(b). If the bar is subjected to a load of 100kN, find
the stresses developed in two materials. ’

| Take Es =2 x 10° N/mm* ; EC= 1.2 x 10°N/mm’.
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Q3

The state of stress in a two dimensionally stressed body as shown in
Fig.Q3(a). Determine the principal planes, principal stress; maximum shear
stress and their planes, Analytically and validate the an§Wer s graphically
(using Mohr’s circular). :
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The state of stress at a point in a stramed materlal is as shown in Fig.Q4.
Determine >

The dlrectmn of principal planes

The magmtude of pr1nc1pa1 stress

Draw Mohr’s circle and validate analyt1ca1 results.
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Q5

"'Derive the torsional equation for a circular shaft with usual notations. State

the assumptlons m; Je
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Derive an expressmn for a crmcal load in a column subjected to
compresswe 1oad when both ends are fixed.
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Q.6

.........

280rpm. The angle of twv‘st must not exceed one degree per meter 1ength
and the maximum tonsional shear stress is to be limited to 40kN/mm?>.
Assume G = 84}§N/mm .
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compresswe Toad when one end fixed and the other end free.
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Q.7 Define the following terms with SI units : 10| L2 | CO3
s i) Weight density and mass density A e
ii) Dynamic viscosity and kinematic viscosity.
iii) Specific gravity.
iv) Capillarity ‘
v) Ideal fluid g
An oil of thickness 1.5mm is used for 1ub11cat10n between a square of size | 10 | L3 | CO3
(0.9m x 0.9m) slides down an inclined plane having an inclination of 20° |~ |
with the horizontal. The weight of square plate is 392.4N and it sides down
the plane with uniform velocity of 0. 2m/s. Find kinematic v1s0051ty of oil.
Specific gravity of oil is 0.7. ‘
_OR
Q.8 Drive an expression for: totdl pressure force and depth of pressure for a | 10 | L2 | CO3
vertical surface submerged in water. b ©
A simple U-tube manometer containing to a plpe in which a fluid of | 10 | L3 | CO3
specific gravity 0. 8-and having vacuum pressure is flowing. The other end
of the manometer is open to the atmosphere, Find the vacuum pressure in
the pipe, 1f the difference of mercury level in two limbs is 40cm and height
of fluid in the left from the center of the pipe is 15cm below.
. Module 5 A
Q9 Denve continuity equation for fluid flow in three“ d1glen510nal Cartes1an 10| L2 | CO2
co-ordinate.
Explain different types of fluid flow. 10| L2 | CO2
OR & »";..\ F
Q.10 Derive Eule’s equatlon of motion/ for ideal fluids and " hence deduce | 10 | L2 | CO2
Bernoulli’s equatxon ; *
The water is flowing through a taper pipe of length 100m having diameters 10 | L3 | CO2

600mm at the upper end and 300mm at the lower end, at the rate of
50 liters/s. The pipe has slope of 1 in 30. Find the pressure at the lower end
if the pressure at the h1gher level is 19. 62N/em
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